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1.0 INTRODUCTION

This report documents the activities and results of the winter 2006 groundwater monitoring at Installation
Restoration Program Site 2 (Old Base Service Station, or OBSS), Operable Unit 6, Vandenberg Air Force
Base (AFB), Santa Barbara County, California. Samples were collected at Site 2 by Tetra Tech, Inc.
(Tetra Tech) during February 2006. The location of Site 2 is shown on Figure 1.

The groundwater monitoring is being completed in accordance with the Basewide Groundwater
Monitoring Program (BGMP) Work Plan (Tetra Tech 2000a), the BGMP Health and Safety Plan
Addendum (Tetra Tech 2000b), the Basewide Sampling and Analysis Plan (Tetra Tech 2003), the BGMP
Quality Assurance Project Plan (QAPP) Addendum (Tetra Tech 2004a), the Vandenberg AFB Hazardous
Waste Management Plan (U.S. Air Force 2002), and the Waste Management Plan Addendum (Tetra Tech
2005). Regulatory oversight of the work is being performed by the California Department of Toxic
Substances Control (DTSC) and Regional Water Quality Control Board—Central Coast Region
(RWQCB).

Site background information is summarized in Section 2.0. The scope of work and methodology for
groundwater monitoring are presented in Section 3.0. The results of the quarterly monitoring are
presented in Section 4.0.  Quality Assurance/Quality Control is discussed in Section 5.0.
Recommendations for future sampling are presented in Section 6.0.

2.0 BACKGROUND
2.1 SITE DESCRIPTION AND HISTORY

Installation Restoration Program Site 2 is located in the main cantonment area, north of the intersection of
Wyoming and Summersil Avenues. In early 2000, a Tee-Ball field was constructed over most of the Site
(Figure 1). The Child Development Center playground is located to the northeast.

The OBSS had a service station building and three pump islands on a 200-foot by 200-foot asphalt lot.
The site had four 10,000-gallon gasoline underground storage tanks (USTs), a 500-gallon aboveground
waste oil tank, and an oil/water separator (OWS). The OBSS dispensed leaded and unleaded gasoline
from 1941 until 1981.

All structures, tanks, and piping associated with the OBSS were removed between 1981 and 1998
(HydroGeoLogic [HGL] 2001). All four gasoline USTs, which were located at the northwest corner of
the site, were removed in 1981. In 1992, Jacobs Engineering Group, Inc. (JEG) removed the concrete
OWS and fuel distribution piping (HGL 2001). In 1998, the 500-gallon waste oil tank was removed.
During the removal of the OBSS building, the pump islands, and the pavement in 1998, monitoring wells
2-MW-2, and OS-MW-4 were reportedly destroyed and wells OS-MW-3A and OS-MW-2 were damaged
(HGL 2001).

In 1999, IT Corporation, Inc. (IT) began investigations at the site. In September 1999, IT conducted a
shallow soil investigation. HGL continued the investigation and, in November 1999, removed 170 cubic
yards of soil below the former location of the two easternmost pump islands (along the southern portion
of the site) (HGL 2001). The Tee-Ball field was built several months after completion of the excavation
activities (Martinez 2001).

During the construction of the Tee-Ball field and the realignment of Wyoming Avenue and Utah Avenue,
monitoring wells 2-MW-5 through 2-MW-9, OS-MW-3A, and OS-MW-4 were buried under fill material.
Wells 2-MW-5 through 2-MW-9 were subsequently found and are not damaged. In September 2000,
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Tetra Tech was requested to determine the condition of wells OS-MW-2, OS-MW-3A, and OS-MW-4.
Well OS-MW-2 was found and was determined to be undamaged. Tetra Tech was unable to find
monitoring wells OS-MW-3A and OS-MW-4 due to the amount of fill material covering them. The
condition of these wells is unknown; however, it appears likely they have been destroyed. In a letter
dated 6 February 2001 the Air Force recommended no further search for these wells. The RWQCB
concurred with this recommendation in a letter dated 15 March 2001.

In February 2002, Tetra Tech installed a remote sampling system for wells 2-MW-5, 2-MW-7, 2-MW-8,
and 2-MW-9 at Site 2. The system was designed to facilitate quarterly sampling of these wells, which are
buried under the Tee-Ball field, without delaying use of the Tee-Ball field or impacting the condition of
the grass on the field or surrounding grounds.

The remote sampling system was installed with watertight well caps and continuous tubing. The static
water levels of these wells are measured using a pressure transducer that calculates the height of a water
column above an open-ended tube suspended in the casing. The pressure transducer is zeroed to ambient
pressure before the first reading is taken. Since the wells are sealed to prevent surface water intrusion, the
air inside the casings is no longer at ambient pressure. For this reason the static water levels measured by
the remote sampling system may be different from what is measured by the pressure transducer.

2.2 HYDROGEOLOGY

Site 2 is located on Burton Mesa, where groundwater typically occurs unpredictably in small lenses
perched on low-permeability layers. At Site 2, groundwater is encountered in apparently discontinuous
perched lenses in the unconsolidated sediments overlying Monterey Formation bedrock and, more
importantly, in fractured cherts and porcelanites (HGL 2001). Groundwater occurring in this fractured
zone within the Monterey Formation represents the groundwater monitoring network sampled under the
BGMP at Site 2.

Groundwater depths range from 14 to 31 feet below ground surface (bgs). However, groundwater was

encountered during drilling at approximately 10 feet below the static level measured in the monitoring
wells (HGL 2001).

Groundwater levels measured in February 2006 indicate the groundwater elevation ranged from
approximately 450 to 453 feet above mean sea level (msl) (Table 1). Based on data from this quarter, the
interpreted direction of groundwater flow at Site 2 was to the northwest with an average hydraulic
gradient of 0.01 feet per foot (Figure 1).

Monitoring wells at Site 2 are screened between 411.3 and 452.5 feet above msl (Tetra Tech 2004b).
According to the Supplemental RI Report completed by HGL, the deep groundwater zone occurs below
lenses of relatively impermeable material. The boring logs of monitoring wells sampled as part of the
BGMP show groundwater was encountered at depths below laminated mudstone, silty clay, or clay layers
(HGL 2001). Therefore, the groundwater sampled as part of the BGMP is from the deep groundwater
zone.

3.0 SCOPE OF WORK

The work performed during winter 2006 at Site 2 included measuring groundwater elevations, collecting
groundwater samples for laboratory analysis, and preparing this report.
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3.1 GROUNDWATER MONITORING METHODOLOGY

Eleven wells were sampled at Site 2 during winter 2006. Dedicated MicroPurge pumps were used for
purging and sampling groundwater from all Site 2 wells. Sampling was conducted in accordance with the
documents cited in Section 1.0. Measured groundwater elevations are presented in Table 1, and
groundwater contours are illustrated on Figure 1. Purge records are provided in Appendix A.

In general, wells were purged until a minimum of one pump and tubing volume of water was removed
and water quality parameters had stabilized. Criteria for determining stabilization are three successive
measurements of temperature within =1 degree Celsius, pH within 0.1, conductivity within £5 percent,
and a turbidity reading of less than 5 nephelometric turbidity units (NTUs). In cases where stability or a
turbidity reading of less than 5 NTUs was not obtained, samples were collected after purging a minimum
of five pump and tubing volumes of water.

3.1.1 MicroPurge Groundwater Sampling

MicroPurge sampling was conducted at all monitoring wells sampled at Site 2 during winter 2006. The
pumping rates were calibrated for each well prior to purging to maintain a static water level (i.e., minimal
drawdown). Due to high turbidity, wells 2-MW-1, 2.MW-10, 2-MW-12, OS-MW-1 were sampled after
purging five pump and tubing volumes of water. Well OS-MW-2 was sampled after purging five pump
and tubing volumes of water due to unstable conductivity readings.

4.0 RESULTS

Temperature, conductivity, pH, and turbidity were measured during purging and sampling. Field
parameter readings measured immediately prior to sampling are presented in Table 2. Fixed laboratory
analyses were performed by EMAX Laboratories, Inc. in Torrance, California. Samples were analyzed
according to the work plan (Tetra Tech 2000a) for dissolved metals by U.S. Environmental Protection
Agency (EPA) method SW6010B, total petroleum hydrocarbons as gasoline (TPHg) by EPA method
SW8015B, volatile organic compounds (VOCs) by EPA method SW8260B, semivolatile organic
compounds (SVOCs) by EPA method SW8270C, and polynuclear aromatic hydrocarbons (PAHs) by
EPA method SW8270C with selected ion monitoring (SIM). Laboratory analyses and data validation
were conducted according to the QAPP Addendum (Tetra Tech 2004a). Data validation was performed
on 100 percent of the analytical data. Analytical results are presented in Tables 3 through 5 and on Figure
2. A historical summary of key contaminants of concern (COCs) is presented in Table 6 and on Figures
3A and 3B. Figure 3A contains historical data for key COCs from December 1999 through fall 2003, and
Figure 3B contains historical data for key COCs from winter 2004 to present. Hydrographs showing
historical benzene concentrations in groundwater from well 2-MW-7 and benzene and naphthalene
concentrations in groundwater from well 2-MW-8 are presented on Figure 4. Chain-of-custody records
are provided in Appendix B.

4.1 METALS

Groundwater samples collected from all wells sampled at Site 2 this quarter were analyzed for dissolved
metals. Dissolved metal concentrations were compared to the 95th percentile background threshold
values (BTVs) for groundwater (JEG 1994) and primary maximum contaminant levels (MCLs).

Aluminum was detected above the BTV of 1,200 micrograms per liter (ug/L) and the MCL of 1,000 pg/L
in groundwater from well 2-MW-8 at a concentration of 5,750 pg/L (Table 3 and Figure 2).
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Beryllium was detected above the BTV of 0.3 pg/L and the primary MCL of 4 ug/L in groundwater from
well 2-MW-8 at a concentration of 7.86 pg/L. In the groundwater sample from well 2-MW-7, beryllium
was detected above the BTV at a concentration of 1.62 pg/L.

Cadmium was detected above the BTV and primary MCL of 5 pg/L in groundwater from wells 2-MW-1,
2-MW-7 through 2-MW-10 and OS-MW-1 at concentrations ranging from 7.93 to 84.8 pg/L.

Nickel was detected above the MCL of 100 pg/L in groundwater from seven wells at concentrations
ranging from 141 to 229 pg/L (Table 3). These concentrations are below the BTV of 490 pg/L.

Selenium was detected above the BTV of 3 pg/L in groundwater from wells 2-MW-1 (parent and
duplicate sample), 2-MW-5, 2-MW-7 through 2-MW-11, OS-MW-1, and OS-MW-2 (parent and
duplicate sample) at concentrations ranging from 6.99 and 46.8 ug/L, respectively.

In addition, arsenic, barium, calcium, cobalt, magnesium, molybdenum, potassium, sodium, and zinc
were detected at concentrations above their respective BTVs in one or more Site 2 wells. The key COC
metals concentrations detected during winter 2006 were within the ranges of those previously detected
(Table 6 and Figures 3A and 3B).

4.2 TOTAL PETROLEUM HYDROCARBONS

Groundwater samples collected from wells 2-MW-7 through 2-MW-9, OS-MW-1, and OS-MW-2 were
analyzed for TPHg. TPHg were detected in groundwater from wells 2-MW-7 and 2-MW-8 at
concentrations of 0.29 and 2.8 milligrams per liter (mg/L), respectively (Table 5). The TPHg
concentrations detected during winter 2006 were within the range of those previously detected. The
TPHg concentrations detected in groundwater from well 2-MW-8 have been above the Leaking
Underground Fuel Tank action level for TPH in groundwater of 1 mg/L every sampling round since the
MicroPurge pumps were installed in winter 2002 (Table 6 and Figures 3A and 3B).

4.3 VOLATILE ORGANIC COMPOUNDS

Groundwater samples collected from wells 2-MW-7 through 2-MW-9, OS-MW-1, and OS-MW-2 were
analyzed for VOCs. Benzene was detected above the primary MCL of 1 pg/L in groundwater from wells
2-MW-7 and 2-MW-8 at concentrations of 1.7 and 67 pg/L, respectively (Table 4).

Concentrations of benzene, ethylbenzene, toluene, and xylenes (BTEX) detected in groundwater from
well 2-MW-8 increased significantly between fall 2001 and winter 2002, which coincides with the
installation of the MicroPurge pump during winter 2002 (Table 6 and Figures 3A and 3B). Between
winter 2002 and spring 2002, concentrations of these VOCs decreased to levels approximately two times
higher than the concentrations detected prior to the installation of the MicroPurge systems.
Concentrations of benzene in groundwater from wells 2-MW-7 and 2-MW-8 have been generally
increasing (Figure 4). All key VOC concentrations in groundwater from well 2-MW-8 increased between
fall 2005 and winter 2006. All of the benzene concentrations detected in groundwater from well 2-MW-8
since December 1999 have been above the MCL of 1 pg/L. There is no apparent correlation between
contaminant concentration and groundwater elevation in wells 2-MW-7 and 2-MW-8. Benzene has not
been detected in groundwater from downgradient well 2-MW-9 since December 1999, indicating the
VOC plume in groundwater is not moving downgradient. During the remedial investigation performed
by HGL, BTEX were detected in deep and shallow soil samples collected near well 2-MW-8, and 170
cubic yards of soil were removed from the site in November 1999 (HGL 2001).
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4.4 SEMIVOLATILE ORGANIC COMPOUNDS AND POLYNUCLEAR
AROMATIC HYDROCARBONS

Groundwater samples collected from wells 2-MW-1, 2-MW-3, 2-MW-5, 2-MW-7 through 2-MW-9,
OS-MW-1, and OS-MW-2 were analyzed for SVOCs. Groundwater samples from wells 2-MW-8 and
OS-MW-2 were also analyzed for PAHs. Naphthalene was detected in groundwater from well 2-MW-8
at a concentration of 23 pg/L using EPA method SW8270C for SVOCs, and 21 pg/L using EPA method
SW8270C with SIM for PAHs (Table 5). The compound 2-methylnaphthalene was detected in
groundwater from the same well at a concentration of 27 pg/L using EPA method SW8270C.

Naphthalene has been detected in groundwater collected from well 2-MW-8 since December 1999 at
concentrations ranging from 1.07 pg/L (December 1999) to 28.8 ug/L (winter 2004) (Table 6).
Naphthalene has been detected at concentrations above the California Department of Health Services
(DHS) notification level (NL) of 17 ng/L during eight sampling events since December 1999. The
compound 2-methylnaphthalene has been detected in groundwater from well 2-MW-8 since summer 2001
at concentrations ranging from 5.7 pg/L (fall 2001) to 38.2 pg/L (winter 2004) (Appendix C: Table C-1).
Concentrations of both compounds generally show an increasing trend marked by a significant decrease
in concentrations between winter 2004 and spring 2005 (Figure 4 and Appendix C: Figure C-1).

5.0 QUALITY ASSURANCE/QUALITY CONTROL

All of the analytical data presented in this report have been validated according to the QAPP Addendum
(Tetra Tech 2004a). The data validation process includes review of sample preservation, temperature,
and hold times; detection and quantitation limits; instrument calibration; and equipment blank, trip blank,
method blank, laboratory control sample, and matrix spike/matrix spike duplicate. Data validation
qualifiers and comments are provided on the data tables to indicate the results of the data validation and to
quantitatively indicate the usability of the data. In addition, field sampling records are reviewed to assess
the potential for any field conditions to adversely impact the data quality.

There were no significant quality assurance/quality control discrepancies with the data presented in this
report. The data quality objectives for the winter 2006 sampling at Site 2 were achieved.

6.0 RECOMMENDATIONS

In the fall 2005 Groundwater Monitoring Report for Site 2, Tetra Tech and the Air Force made the
following recommendations:

1. Reduce the analyte list for dissolved metals at Site 2 to key BGMP COCs aluminum, beryllium,
cadmium, selenium, and thallium. The RWQCB and DTSC commented that sodium
concentrations reported in the fall 2005 report are significantly elevated. In addition, the
RWQCB and DTSC objected to reducing the analyte list based exclusively on risk evaluations.
Therefore, the analyte list will not be reduced at this time.

2. Reduce the sampling frequency for dissolved metals from semiannually to annually during
summer quarters for wells 2-MW-3, 2-MW-6, 2-MW-7, 2-MW-9, OS-MW-1, and OS-MW-2 and
from quarterly to annually during winter quarters for wells 2-MW-8 and 2-MW-11. The
RWQCB and DTSC had no objection to reducing the sampling frequency and requested that the
Air Force sample all wells proposed for annual metals analysis during the same sampling event.
Therefore wells 2-MW-3, 2-MW-6, 2-MW-7, 2-MW-8, 2-MW-9, 2-MW-11, OS-MW-1, and
OS-MW-2 will be sampled annually for dissolved metals during the winter sampling events.
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Reduce the sampling frequency for TPHg from semiannually to annually during winter sampling
events for well OS-MW-2. The RWQCB and DTSC concurred with this recommendation.

Reduce the sampling frequency for SVOCs from semiannually to annually during winter
sampling events for well 2-MW-7. The RWQCB and DTSC concurred with this
recommendation.

Recommendations for the winter 2006 Groundwater Monitoring Report are presented below:

1.

Tetra Tech and the Air Force recommend removing SVOC analysis for wells 2-MW-1, 2-MW-3,
2-MW-5, 2-MW-7, OS-MW-1, and OS-MW-2. The SVOCs naphthalene, 2-methylnaphthalene,
and indeno(1,2,3-cd)pyrene have not been detected in groundwater from these wells since BGMP
sampling of these wells began in spring 2001, with the exception of indeno(1,2,3-cd)pyrene
detected in groundwater from well OS-MW-2 at a concentration of 4.27 ug/L during winter 2004
(Table 6 and Appendix C: Table C-1). The SVOC bis (2-ethylhexyl)phthalate has been detected
in groundwater from Site 2 wells; however, it is a common laboratory contaminant and detections
are believed to have been a result of laboratory contamination and not present in site
groundwater. Wells 2-MW-1, 2-MW-3, 2-MW-5, 2-MW-7, and OS-MW-2 are crossgradient
from the SVOC plume near well 2-MW-8 and have not been historically in the plume. Well
OS-MW-1 is downgradient from the SVOC plume near well 2-MW-8 and has not been
historically in the SVOC plume. Well 2-MW-9, the closest well downgradient from well
2-MW-8, will be retained as the sentry well to monitoring for possible migration of SVOCs in
groundwater near well 2-MW-8 (Figure 1).

Tetra Tech and the Air Force recommend reducing SVOC analysis for well 2-MW-8, from
quarterly to semiannually during winter and summer quarters. The highest historical
concentrations of SVOCs were most often detected during winter quarters (Figure 4).
Naphthalene has been detected in groundwater from well 2-MW-8 at concentrations that are often
above the DHS NL of 17 pg/L and historical 2-methylnaphthalene concentrations from this well
range from 5.7 to 38.2 pg/L (Table 6 and Appendix C: Table C-1). Concentrations of
naphthalene and 2-methylnaphthalene have generally been stable (Figure 4 and Appendix C:
Figure C-1.

Tetra Tech and the Air Force recommend removing PAH analysis for wells 2-MW-8 and
OS-MW-2. During the last 4 quarters, naphthalene has been detected by the PAHs analysis using
EPA method SW8270C SIM at concentrations similar to those detected by the SVOC analysis
using EPA method SW8270C (Appendix C; Table C-2). Indeno(1,2,3-cd)pyrene is a target PAH
that was detected once in groundwater from well OS-MW-2 using the SVOC analysis by EPA
method SW8270C and once in groundwater from well 2-MW-8 using the PAHs analysis by EPA
method SW8270C SIM. This compound has not been detected using either method in either well
during the past 4 quarters (Appendix C; Table C-1). The SVOC analysis by EPA method
SW8270C is necessary and PAH analysis by EPA method SW8270C SIM is redundant for three
reasons: 1) 2-methylnaphthalene is an analyte under the SVOC analysis by EPA method
SW8270C that has been detected at concentrations up to 38.2 pg/L and not an analyte under the
PAHs analysis using EPA method SW8270C SIM, 2) since indeno(1,2,3-cd)pyrene has not been
consistently detected in groundwater from site wells using PAH analysis, it is no longer
warranted, and 3) naphthalene concentrations detected under the SVOC analysis by EPA method
SW8270C and the PAH analysis using EPA method SW8270C SIM are similar.

Tetra Tech and the Air Force recommend removing TPHg analysis for wells OS-MW-1 and
OS-MW-2. TPHg have not been detected in groundwater from wells OS-MW-1 and OS-MW-2
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during the BGMP with the exception of low concentrations (0.02 and 0.03 mg/L) detected in
samples collected during winter 2004 (Table 6); these results were qualified for blank
contamination and believed to not be present in the groundwater from these wells. Well
OS-MW-1 is downgradient from well 2-MW-8. Well 2-MW-8 is the only well with TPHg
concentrations above the LUFT action level for TPH in groundwater of 1 mg/L. Well 2-MW-9,
the closest well downgradient from well 2-MW-8, will continue to be sampled annually during
winter quarters and will serve as the sentry well to monitor for possible migration of TPHg in
groundwater near well 2-MW-8 (Figure 1). Well OS-MW-2 is crossgradient from the TPHg
plume near well 2-MW-8.

These recommendations were developed in accordance with the Air Force Center for Environmental
Excellence Long-Term Monitoring Optimization Guide (U.S. Air Force 1997) and the decision tree
developed by Tetra Tech for the BGMP at Vandenberg AFB (Tetra Tech 2002).

The spring 2006 sampling will be conducted according to the work plan (Tetra Tech 2000a).
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Mo 12.3 (ND) \ PRy Nophthalene {as PAH) 21 -N- e e ey —
Se 9.2 (11.4) NE163 = 0 37.5° 75 12%
Na 1,270,000 (1,290,000) \Cd 793 .y SCALE
TPHg ND
Al VOCs ND Mg 257,000
All SVOCs ND
Al PAfs ND N 16,300 UNITED STATES AIR FORCE
. 7INa 1,740,000 VANDENBERG AIR FORCE BASE
Zn 112
| TPHg 0.29 Mg 248,000 SITE 2
Benzene 1.7 Mo 13.8
Ethylbenzene 32.2 71K 14,500 e - OLD BASE SERVICE STATION
m,p—Xylenes 30 i 2 |Se 21.2
orKyiene 17 7 ERS\\TNO 1 530,000 W ANALYTICAL RESULTS
[Toluene 0.8 S\)\\]\\\f\, 7 |AI_svocs ND / X WINTER 2006
TCE 0.36 Sy <
All_SVOCs ND S \ /j2—MW=1
S kit / %‘ Cd 11.8 (10.3) TETRA TECH, INC.
~ Co 13.7 (19.1) -
470 > / Mg 283,000 (308,000) 4213 State Street, Suite 100
/ LZ: Mo 13.8 (ND) Santa Barbara, CA 93110—-2847
Se 39.5 (41.7) -
\\ / 5 / No 2,230,000 (2,370,000) o TASK NO. | DATE | DRAWN BY | MADE FRoM| owe No. | Figure
@) All SVOCs ND 9910518 5/29,/06
hy v 170 /29/06 | RANDALL | TAB21 | 5580 2




2-MW-10

Benzene Toluene Naphthalene Al

2-MW-12

Dec—99
Fall-00
Win-01
Spr—-01
Sum—01
Fall-01
Win—02*
Sum—02
Win—03
Sum—03

0.137
ND
ND
ND
ND
ND
ND
NA
NA
NA

0S—-MWw-1

Dec—99
Fall-00
Win—-01
Spr-01
Sum—01
Fall-01
Win—02*
Spr—02
Sum-02
Fall-02
Win—03
Spr—03
Sum—03
Fall-03

Spr—01
Sum—01
Fall-01
Win—02*
Spr—02
Sum~—~02
Fall-02
Win—03
Spr—03
Fall-03

2-MW-11

Benzene

Spr—-01
Sum-01
Fali—~01
Win—02*
Spr—02
Sum—-02
Fall—02
Win—03
Spr-03
Fall—03

2-MW-9

Benzene Toluene Naphthalene Al

Dec—99
Fall-00
Win—01
Spr—01
Sum—01
Fall—-01
Win—02*
Sum—02
Win—03
Sum-03

0.0485

ND
ND
ND
0.59
ND
ND
ND
ND
ND
ND

0.205

NA
ND
ND
268
ND
483
548
ND
265
284

0S—MwW-2

Cd

Al

Se

Spr—01
Sum-01
Fall-01
Win—02*
Sum—02
Win—03
Sum-03

6.82
13.9
2.56
10.9
10.3
10.4
9.8

ND
ND
ND
21
ND
ND
201

10.7
13.6
ND
ND
ND
34.4
12.3

S

2-Mw-8

Benzene

Toluene

Ethylbenzene m,p—Xylenes

o—Xylene TPHg

Naphthalene Al

Dec—99
Fall-00
Win—01
Sum-01
Fall-01
Win—02*
Spr—02
Sum—02
Fall-02
Win—03
Spr—03
Sum—03
Fall-03

0.375
3.5

2.06
5.3
1
1
6.4

1.38
5.2
10
8.7
4.9
62
12
37
31
36
34.7
32.3
26.9

2.21
6.0
14
12

1.9
0.69

o
o
B~ OON

NowmNoo

NRONWNN=ROO
~NN

o =

1.07 NA

ND 1,380
ND 1,260
5.3 1,650
ND 1,970
21 13,500
10 12,700
18 12,300
12 3,970
16 7,410
15.2 8,600
18.5 8,320
25.7 9,300

2-MW-7

Ethylbenzene

m,p—Xylenes o—Xylene TPHg

O
a

Dec—99
Fall-00
Win—01
Spr—01
Sum—01
Fall-01
Win—02*
Sum-02
Win—-03
Sum—03

ND

ND
4.6
ND

NDEANOOoAN
N W AN
WP UGN © o

oW

0S—MW—1 /k/\\\if ~

~,
// I

~

\\\r

TEE— BALL\\

LEGEND

CONTOUR OF GROUND SURFACE
ELEVATION IN FEET ABOVE MSL
(5—FOOT INTERVALS) (NAVD 1988)

FENCE
FORMER ROAD OR STREET
PAVED ROAD OR STREET

BUILDING

14980
13600

DEMOLISHED BUILDING

FORMER CONCRETE OR PAVED AREAS

CONCRETE OR PAVED AREAS

VEGETATION LINE
GROUNDWATER MONITORING WELL

TEE-BALL FIELD FENCE
NOT ANALYZED

NOT DETECTED; RESULT IS LESS THAN
THE METHOD DETECTION LIMIT.

INSTALLED MICROPURGE PUMP

NOTE(S): RESULTS FOR ALL COMPOUNDS EXCEPT
TPHg ARE IN pg/L. TPHg RESULTS ARE IN
mg/L. METALS RESULTS ARE FOR FILTERED
GROUNDWATER. BTVs ARE AS FOLLOWS:
Al=1,200ug,/L
Cd-5ug/L
Be—0.3ug/L
Se—3ug/L
TI-1ug/L

e e ey —
37.5° 75 112.5

SCALE

UNITED STATES AIR FORCE
VANDENBERG AIR FORCE BASE

-

2—-MW-5

Benzene

m,p—Xylenes o—Xylene Al

2-MW-1

Dec-99
Fall-00
Win—-01
Spr—01
Sum—01
Fall-01
Win—-02*
Sum—02
Win—03
Sum~-03

Dec—-99
Fall-00
Win—01
Spr—01
Sum-01
Fall-01
Win—02*
Sum—02
Win-03
Sum—03

NA

238
380
293
ND

464
662
288
ND

383

SITE 2
OLD BASE SERVICE STATION
HISTORICAL ANALYTICAL RESULTS OF
BGMP KEY CONTAMINANTS OF CONCERN
DECEMBER 1999 THROUGH FALL 2003

TETRA TECH, INC.

4213 State Street, Suite 100
Santa Barbara, CA 93110—-2847

TASK NO. DATE DRAWN BY | MADE FROM| DWG NO. Figure

99105—18 {10/10/05| PRICHARD | TAB21 5212 3A




LEGEND

CONTOUR OF GROUND SURFACE ELEVATION
/480\ IN FEET ABOVE MSL (5—-FOOT INTERVALS)

NW—10 Benzene Tolene A Be Cd  Se T 2-MW-11__ Al Cd Se T 2-MW—-3 Benzene Al Cd Se I (NAVD 1988)
Win—04 ND ND 505 1.7 69.9 21.1 ND Win—04 23 49 386 1.4 Win—-04 ND 17.8° ND ND ND
Sum-04  ND ND 213 ND 645 241 ND Sum-04 ND 4.59 428 6.17 Sum—-04  ND ND ND ND 6.03 — X FENCE
Win—05 NA NA 521 1.5 71.3 28.8 6.44 F(EIII—O4 ND 7.1 441 ND Win—05 NA ND ND ND ND
Sum—-05  NA NA ND ND ND ND 7.44 Win—05 ND 821 45.7 8.56 Sum-05  ND ND  ND ND ND FORMER ROAD OR STREET
Win—06 NA NA 74.7 ND 28.8 7.46 ND Spr—05 ND 3.2 456 111 Win—06 NA ND ND ND ND
fnts W 7l o T eaveD RoMD OR STREET
Win—06 ND 5 41.9 ND
N o,
2-MW-12 Al Cd Se Ti

Win-04 19 ND ND 1.80
Sum—-04 ND ND ND ND T~ 2-MW-12
Fall-04 ND ND ND ND |p——""" |

m DEMOLISHED BUILDING

: x
o2 No ND ND A% —~ a0 FORMER CONCRETE OR PAVED AREAS
Sum—05 ND 2.07 ND 5.99 XP
Fall-05 ND ND ND 7.28 N 7 A\
Win-06 _ND ND ND ND 2-MW-11 74955 CONCRETE OR PAVED AREAS
O0S—-MW—-1 Al Cd Se Tl
Win-0¢ 446 738 171 085 2-MW-3 Lo VEGETATION LINE

Spr—04 NA NA NA NA
Sum-04 ND 649 152 ND
Fali-04 NA NA NA NA
Win—05 ND 72.3 13.3 ND
Sum-05 ND 64 13.5 ND
Win—06 ND 52.3 6.99 ND

S~
- @ 2-Mw-1 GROUNDWATER MONITORING WELL

e X wem=  TEE—-BALL FIELD FENCE

NA NOT ANALYZED
2-MW-9 Benzene Toluene Naphthalene Al Cd Se Tt
Win—-04  ND ND ND 132 835 33.4 1.10 NOT DETECTED; RESULT IS LESS THAN THE
Sum—-04 ND ND ND ND 84.4 447 10.6 ND METHOD DETECTION LIMIT.
Win—05 NA NA ND 104 87.2 483 ND
o N N e N5 BeE 46m B RESULT WAS QUALIFIED FOR BLANK

o} CONTAMINATION (B—QUALIFIED) AND IS
OS-MW-2 Al Cd Se Tl SUSPECTED TO BE A FALSE POSITIVE.
Win—04 269 52 83 130
Sum-04 ND 225 159 ND
Win—05  ND 252 6.56 ND
Sum-05 ND 3.84 7.79 ND
Win—06 ND  3.39 11.4 ND

2-MW-8 Benzene Tol Ethylb ne m,p—Xylenes o—X TPHg Naphthal Al B
zene Toluene ylbenze p—Xyl s o—Xylene g Nap! alene € \ NOTE(S) RESULTS FOR ALL COMPOUNDS EXCEPT TPHg ARE IN
Win—04 33.8 9.98 341 218 48.7 2.55 2838 6,880 9.8 N D . PQ/L TPHg RESULTS ARE IN mg/L. METALS
Spr-04 22 &7 20 1o 28 1597 5330 842 405 359 ‘ : * RESULTS ARE FOR FILTERED GROUNDWATER. BTVs
Sum—04 21 5.5 19 90 28 1.2 92 5100 825 40.2 32.2 \
Fall-04 39 89 34 190 48 23 2 5420 7.79 395 39.4 \ ‘ ARE AS FOLLOWS:
Win—05 57 1 39 240 51 NA 17 5070 7.47 395 41 \ N ‘ - Al-1,200ug/L
Spr—05 36 8.7 26 160 42 NA 22 5,430 7.82 36.8 39.4 - : , - Be—0.3pg/L
Sum—-05 37 7.7 22 53 4 1.4 16 5,060 6.81 37.6 40.7 > y
Fall-05 35 7.5 30 160 40 NA 12 4,960 7.4 33.9 36.6 : TN\ = Cd—5ug/L
Win—06 67 21 56 290 71 28 23 5750 7.68 35 381 \ . i Se-3ug/L
Ti—1ug/L
2-MW-7  Benzene Toluene Ethylbenzene m,p—Xylenes o—Xylene TPHg Al Be Cd Se T
Win—04  0.32 ND 0.14 8.08 2.97 0.090 224 ND 6.8 27.2 ND
Sum—-04  0.45 ND 0.29 1 4.3 0.1 574 2.43 10.3 37.3 9.7 f
Win—05  NA NA NA NA NA NA 662 164 7.06 37 9.98 “N- e e e —
Sum-05 1.5 0.74 1.3 31 1 0.2 543 171 7.63 358 548 ) ’ >
Win—06 1.7 0.8 2.2 30 11 0.29 652 1.62 7.93 33 ND 0 37.5 75 112.5

SCALE

2-MW-5 Benzene m,p—Xylenes o—Xylene Al Cd Se T

Win—04  ND ND ND 21.9 34 169 ND /

Sum-04  ND ND ND ND 141 17.6 5.88 UNITED STATES AIR FORCE
S5 Na NA NA ND 529 298 701 VANDENBERG AIR FORCE BASE
Win—06  NA NA ND ND 374 212 ND

SITE 2
OLD BASE SERVICE STATION
HISTORICAL ANALYTICAL RESULTS OF

W1 Nepnthaers A Cd Se T BGMP KEY CONTAMINANTS OF CONCERN
w04 D s 101 35 130 WINTER 2004 THROUGH WINTER 2006
Sum—04 ND 408 12 401 7.55

Sum—05 ND a5 14 157 &7 TETRA TECH, INC.

Win—-06 ND 413 11.8 41.7 ND

4213 State Street, Suite 100
Santa Barbara, CA 93110—2847

TASK NO. | DATE | DRAWN BY | MADE FROM| DWG NO. | Figure

9910518 | 4/14/06| PRICHARD | TAB21 5581 3B




Concentration (ug/L)

Hydrograph for Well 2-MW-7

10 462
. - 460
8 b L - 458 «
o o
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.. .y ou - 454 @
6 Foooo .”""“""“"““""“"“"""""‘""""\ """ i"""""""" """"""" .”‘ Lu
= -m- '.'. - 452 a
4 - 450 §
- 448 B
- 446 3
S L 444 &
MCL for Benzene (1 /‘/.
L 442
——O—OJW
0 et e e i e S, 440
385555999933338333388838
ST ECEGTECERSREBESELETELEES £
8638203863850 382s038%
Event
} —&-—Benzene - - & - - Groundwater Elevation

(feet above msl)

Figure 4. Groundwater Elevations and Concentrations of Benzene and Naphthalene at Site 2.

Naphthalene was not detected in groundwater from well 2-MW-7.




Hydrograph for Well 2-MW-8

—&— Naphthalene as SVOC  —#- Naphthalene as PAH
- - # - - Groundwater Elevation

462
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§ 40 e S N ST 452 8
530 o N R AT - 450 § C
@ - 448 T B
€ 20 4o AN S&
5 - 446 5=
R Y SN v A - 444 ©
) MCL for Benzene (1 - 442
0 =g ug/L) 440
28555599998833833338338¢
S S E 8 ETECETESETELETERET S
§fsazfsa38sa38sa 38503 ¢%
Event
—ae&—Benzene - - # - - Groundwater Elevation
Hydrograph for Well 2-MW-8
60 462
- 460
~ L L. S - 458
T N > - 456 g =
g 40 - ..'.l. ,,,,,,,,, E RN e %
n ', n . ’ N | YR - - 454 K] £
3 v L L4520 ¢
[ - 8o
g - 450 '® §
c * i -
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=] NL for Naphthalene i B o=
O ol Grwany | \/\/\( JX -
PAH analysis started in L 442
Fall 04 440
38555559998333333388888
S R ESERTECEGESEGTGEARETESET E
Sﬁgﬁgﬁgﬁgﬁgﬁgﬁgﬁgﬁgﬁgﬁg
Event

- MicroPurge pump installed during winter 2002.
NL - California Department of Health Services (DHS) notification level
(No MCL is available for naphthalene)

Figure 4. Groundwater Elevations and Concentrations of Benzene and Naphthalene at Site 2.
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TETRA TECH, INC.

4213 State Street, STE 100
Santa Barbara, CA 93110

Telephone (805) 681-3100
Telefax (805) 681-3108

DATE IRIEND%I SITE NUMBER

Bamp

PROGRAM NAME

MONITORING WELL IDENTIFICATION

SAMPLE 1.D. »\z\n\\ DUPLICATE 1.D. / COLLECTION TIME ~\ QQ}\“Q W\\M\Q

STATIC WATER LEVEL (ft btoc) khl.lWM—ml TOTAL WELL DEPTH (ft btoc)
2] ¢

TRIP BLANK I.D.

2-M4) -1

GROUNDWATER MONITORING WELL
FIELD DATA LOG SHEET - PURGING

2
2t 69

26.2

6

PURGING DEVICE
SAMPLING DEVICE

PID READING IN CASING (ppm)

Page m om|N||

MICROPURGE DEDICATED PUMP

MICROPURGE DEDICATED PUMP

(initial) m : O (vented to) O Q

PID READING IN BREATHING ZONE (ppm) (initial) F (vented to) IpP

Tt g0t~y

WATER COLUMN (feet) TUBING DIAMETER (in) SAMPLER'S SIGNATURE 2 —
PUMP & TUBING (V) (L) O.mﬁ 5V 3,40 “\ \1\\\\\\\.\\{
N Pump &

. o Water e . Dissolved Volume | Tubin Flow
I I N K sl I I B O B
~wdn0 Arrived at well
\w’~° Begin Purge .30
1513 (96| 1244 (0(7] |§39 72.7 | 2.30 | -tho| clenr 0-3o | L322 5
516 l6v0 | [7.03] (bays 639 =84 | (16 | g2 ofe~r 1B | 2ot
519 (800 | (212 | L0392 |63 5.7 | OB | -3%¢| Clar [270];94
1622 [Sob | IZI0] (09)/638 383 | 06T | 37| clear [ 340]$28| &
1623 END Purie | £Ewo
[528| SAMPE | —— ;

Vacated well m

Fe+2 (ppm)

Comments:

Form number Tt-0-049 (% 05)

Taken immediately before sampling.

WATER LEVEL (ft btoc) AT TIME OF SAMPLING: {509

FILTER LOT #

AL

PARAMETERS FOR WATER QUALITY STABILIZATION
Conductivity + 5%
Turbidity 5 NTUs

Temperature +1 C(1.8F)
pH 0.1

I

Note: All water levels and pump depths are measured from the notch in the to;

periodically monitored during purging and sampling activities.

p of the well casing. If volatiles are detected above background in the breathing zone during the initial screening, the breathing zone will be



TETRA TECH, INC.

4213 State Street, STE 100
Santa Barbara, CA 93110
Telephone (805) 681-3100
Telefax (805) 681-3108

GROUNDWATER MONITORING WELL

FIELD DATA LOG SHEET - PURGING

Page N

o»I—I

DATE 02/0& Lok SITE NUMBER 2 PURGING DEVICE MICROPURGE DEDICATED PUMP
PROGRAM NAME Boarp TRIP BLANK 1.D. E SAMPLING DEVICE MICROPURGE DEDICATED PUMP
MONITORING WELL IDENTIFICATION 2-mW- 3 PID READING IN CASING (ppm) nitial) _ AR (venedto) _OsO
savpLelp, _ V2 PW 3 upicatern s corLecTion TivE - /= PID READING IN BREATHING ZONE (pm) (i) — e (vemedro) 020
STATIC WATER LEVEL (fibioe) __30:66  TOTAL WELL DEPTH (Rbioc) 5.3 + 8 .
WATER COLUMN (feet) 33, 2 TUBING DIAMETER (in) R SAMPLER'S SIGNATURE NP-\IIL,
PUMP & TUBING (V) (L) 0.9§ svy LR o — W\
Dissolved ume | TP &1 gy,
Time Activity Aw\mmw Dea (umbag/em) | PH Tutidiy whwwmw s Color wmmmwa Wmmmma JRae
% Arrived at well
Q#Wﬁ Begin Purge o.x] i
0958 301/ (8.07 $¢89 678 3> | (.11 |-348] clear |o8¢ 0.8
02 30.72| 18.23| &7/0 667 2.64| OO | 209 | clesy  |[.6B |/ 74
lo0é $0-72| 1B.38 5720 647 8[| 074 | 228 cleat |T |z 48 %m
fote 30.72 | (8- UY ¢237 g4l /67| 0 | 24 of | eclear [268[3m7] |
o[ .72 (B8] | £9¢vlf3q Z.14| 068 | 19.7 | clear (420 | 442 4 5
s — B

END pUuR4E

1020

Sampr e

Vot

Vacated well

AIRP_Drnive\Field_Work\Field_CoordmationtF

Fe+2 (ppm)

—

Taken immediately before sampling.

WATER LEVEL (ft btoc) AT TIME OF SAMPLING: 3072 FLTER LOT # b vg Vﬂ4 h«m

Comments:

Form number Tt-0-049 (% 05)

PARAMETERS FOR WATER QUALITY STABILIZATION

pH 10.1

Temperature *1 C(1.8F)

Conductivity

+5%

Turbidity 5 NTUs

]

Note: All water levels and pump depths are measured from the notch in the to,

periodically monitored during purging and sampling activities.

p of the well casing. If volatiles are detected above background in the breathing zone during the initial screening, the breathing zone will be



TETRA TECH, INC.

4213 State Street, STE 100 GROUNDWATER MONITORING WELL page _ b of |
Telghone (305) 6813100 FIELD DATA LOG SHEET - PURGING
Telefax (805) 681-3108
DATE Y| L0 SITE NUMBER d PURGING DEVICE MICROPURGE DEDICATED PUMP
PROGRAM NAME RiMe TRIP BLANK 1.0, _ it @ SAMPLING DEVICE MICROPURGE DEDICATED PUMP
MONITORING WELL IDENTIFICATION uo?{ f PID READING IN CASING (ppm) Gnitia) == (ventedte) ___
VI Z LUAY DUPLICATE 1.D. / COLLECTION TIME R PID READING IN BREATHING ZONE (ppm) Gnitial) " (ventedt0) ___
STATIC WATER LEVEL (fibtoc) ___ 30 TOTAL WELL DEPTH (fbtoc) 144, § \ §n
WATER COLUMN (feet) K TUBING DIAMETER (in) i § SAMPLER'S SIGNATURE ?_A 3
PUMP & TUBING (V) (L) ALY 5V NNC

Water Dissolved Volume | hmp &I L
R T K e Rl il I A B B ol [ A
neg Armrived at well
ﬁaf Begin Purge y 0 .u.y }
I AR LAY (€07 e | | ARy | W (Mer Mo | oMw | | |
™ sl | N [ (e8 e | Ve | 3N | (lgor 10 | 04¢ | I
NG Nte | 30 | e 6806 ] ow | 302 | 83 | (ler Lo | L)
1+ 00 | RNy | MEe fgar | 3% | 3T | e (lger Ve 1)
DI Do 6| TN eae] 1 [ 396 [k | (e Lo | o

36 Eal ?:wﬂ.
D}ig w,,:_.s —

rive\Field_Work\Field_Coordination\Forms\T t

NS Vacated well :
Fe+2 (ppm) - ‘Taken immediately before sampling. PARAMETERS FOR WATER QUALITY STABILIZATION
WATER LEVEL (ft btoc) AT TIME OF SAMPLING: Lab FILTER LOT # ?Iu Ty aoawswaa: 11 Casn Conductivity mm. =
Comments: b .7 0. i —
Trabbo ) 13946 = (Ly7” ST Bood fagdueee & duvilt caday by 1> o
R iy yow  Leat,

Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles are detected above background i the breathing zoke during the initial screening, the breathing zone will be
periodically monitored during purging and sampling activities.
Form number Tt-0-049 (%/05)



TETRA TECH, INC.

4213 State Street, STE 100
Santa Barbara, CA 93110

Telephone (805) 681-3100
Telefax (805) 681-3108

GROUNDWATER MONITORING WELL

FIELD DATA LOG SHEET - PURGING

Page N of —

DATE alt [og SITE NUMBER | PURGING DEVICE MICROPURGE DEDICATED PUMP
PROGRAM NAME _:2724 TRIP BLANK LD, <P|_\% | SAMPLING DEVICE MICROPURGE DEDICATED PUMP
MONITORING WELL IDENTIFICATION My~ PID READING IN CASING (ppm) - (ventedto) _ =
savpiep. Y AT DUPLICATE 1.D. / COLLECTION TIME - /- PID READING IN BREATHING ZONE (ppm) (initial) —— (entedio)
STATIC WATER LEVEL (ft btoc) U of’ ¢ TOTAL WELL DEPTH (ft btoc) WJ.I
WATER COLUMN (feet) ’J .0 TUBING DIAMETER (in) u\ u SAMPLER'S SIGNATURE k’
PUMP & TUBING (V) (L) 2,00 5V(L) |_lc.°|o e VH\A\QMJ\.Q
Water Dissolved Volume | 2P &) oy
S R I T e =T Rl il I B B o 5 A
MID Arrived at well
,I_A Begin Purge 0.18 .
M2 N3 | 04 | WM (53] 086 | 33T | ) |l 0.40 | 0.45 :
Wt NG 3 | G650 03K | 35 | 1S | (i 1.30 | 0.90
3 Bt | 8 050 6y 0 I3 | AL | (e 370 | V35
N NSO O] S s o gy 060 [ 88| (e Mo [vwe | [ OE
lvap N4 260 | fos (S84 Lo | A% | O | (e Wep |3) | & E
Mt | Eal L — M
WY | lampi p
Inn Vacated well m_
Fe+2 (ppm) — = Taken immediately before sampling, PARAMETERS FOR WATER QUALITY STABILIZATION
WATER LEVEL (ft btoc) AT TIME OF SAMPLING: __ J4.M} FILTER LOT # AL0Y 23S wby Temperaure | 08 oaoam.%msqm m,w m\w =
Comments: _B1OF Wb 304 — —
Toatbar_gilyt AL NhT GOY A0S At: 8§ Reod Tomgductr +
N ANy e ¢ el +o

Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles are detected above background in the br E:—. zohe duriifdhe initia} screenin s
periodically monitored during purging and sampling activities. nm N \ﬂ\
Form number Tt-0-049 (% 05) .



TETRA TECH, INC.

4213 State Street, STE 100 GROUNDWATER MONITORING WELL page _ | of |
Santa Barbara, CA 93110
Telephone (805) 6813100 FIELD DATA LOG SHEET - PURGING
Telefax (805) 681-3108
DATE abIn SITE NUMBER pr PURGING DEVICE MICROPURGE DEDICATED PUMP
PROGRAM NAME R LW TRIP BLANK LD. VaTRu Y SAMPLING DEVICE MICROPURGE DEDICATED PUMP
MONITORING WELL IDENTIFICATION PL’Z : n PID READING IN CASING (ppm) (initial) T (vemed o) T
sampLeLp. _ VAN M DUPLICATE LD. / COLLECTION TIME - /- PID READING IN BREATHING ZONE (ppm) (initial) —___ (ventedto) _
STATIC WATER LEVEL (f btoc) ’F TOTAL WELL DEPTH (f btoc) .3
WATER COLUMN (feet) Wy TUBING DIAMETER (in) 3 k SAMPLER'S SIGNATURE ) )
PUMP & TUBING (V) (L) Al 5V(L) H:lc
N Pump &
Water Dissolved Volume ; Flow
Time Activity Level AM,MM,WV ( E%om Jem) pH | Turbidity Oxygen %dﬁwv Color Purged Mmﬂﬁm& Rate
(ft btoc) : " (NTU) (mg/L) @© | purged | TPM)
ﬁoo Arrived at well
1506 Begin Purge O

a1l mh

I h 3380 | %l (1945 |6 030 [ SN | w3 | (e 0.70 | 0.MY
\$1b B | )3MY g (0 03 | 3 I e | (e LYo |0.8Y

1531 W] 00 | WYY W] 0.5 350 1KY | Cleer LI | L
1922 £ad PJo — m
Wie .wr)n_.r —_—TF

NRP_Drive\Field_Work\Field_CoordmanomFormsvTio0d,

:8 Vacated well

Fet2 (ppm) =" Taken immediately before sampling. PARAMETERS FOR WATER QUALITY STABILIZATION
Twv1 0,
WATER LEVEL (ft btoc) AT TIME OF SAMPLING: __ Y 8) FLTER LoT 4 AIOMATUEM Haaunaeww w:o ~o (1.8F) oaoam.,%w,\ém 15 \om ;_
urbiar NTU
Comments: E b: JJ Uf fﬂ uﬁ 34

Trasboar: W38 < Y46 -6 ADD: Ml i \g% ae\m.l?;\ ~ &«4\%

=T ALPE
Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles arc detected above background in the g.nEE:mho:o during the initia ing, the preathing zone will be m

periodically monitored during purging and sampling activities.
Form number Tt-0-049 (9/05)

f



TETRA TECH, INC.

GROUNDWATER MONITORING WELL

Santa Baroare €A 99110, Page _L_of __
Wm_m%w%w 813100 FIELD DATA LOG SHEET - PURGING
DATE ! _ { _Rv SITE NUMBER u. PURGING DEVICE MICROPURGE DEDICATED PUMP
PROGRAM NAME Qr.-?q TRIP BLANK 1.D. vV Y16 (13 1} SAMPLING DEVICE MICROPURGE DEDICATED PUMP
MONITORING WELL IDENTIFICATION 3 w8 PID READING IN CASING (ppm) (initial) T (ventedto) __
saMPLELD. __V L& . DUPLICATE 1.D. / COLLECTION TIME - \ - PID READING IN BREATHING ZONE (ppm) (initial) —_—____ (ventedto) __
STATIC WATER LEVEL (ft btoc) L@n‘l TOTAL WELL DEPTH (£ btoc) Iﬂ .U § & %” W
WATER COLUMN (feet) VM.V TUBING DIAMETER (in) u~ ﬂ SAMPLER'S SIGNATURE
PUMP & TUBING (V) (L) u.op SV(L) i0.§ _\\ \ »
_ - Water Temp rC | Dissolved | o Volume | putibg. | Flow
B I I e Tl e I N L R e A
D. D Arrived at well
_V mw Begin Purge 0. 1y
1303 A6 | 130 | 1076w 66 | 4T [ N v | G 030 | o3y M
\Yog WAL | e | a3 [ew ] by | WAL | 04| Cwer LYo | 0.0
134} ARE {1 PR TS Y LS 5 L WO T S N I L | v
18 VR | 0T jnees | S4B . fud | &Y Lhier L9 | L34
133 A | N | gy [ 6N | May | W8 | Cier 2500 VY
BN M| N s (608 MeR | ugh | ise (e W | 2.0
Y Mo | NN o (8w | Wen | g0 Clene 140 | £
113 AnamnIR. I ARSI T €60 | 2.24
W0 | Ead ?Z\ M
RYY | Samp SN S AR — — —
HO
_Jg Vacated well m

an—

Fe+2 (ppm) ‘Taken immediately before sampling.

Comments:

PARAMETERS FOR WATER QUALITY STABILIZATION

. Temperature +1 C(1.8F) Conductivity + 5%
WATER LEVEL (ft a@”o_w >M “:”\_m OF SAMPLING: _ 4.) FILTER rowxuz Av)s Wy empera oH 101 Turbidity 5 NTUs ._
M .
s wi pLAt) o/..ﬁvr Aqtaeg %\?ﬁf\ u\ L\e(
ALATY Sl WL felve ooy o o

Note: All water levels and pump depths are measured from the notch in the to,
periodically monitored during purging and sampling activities.

Form number Tt-0-049 (9/05)

p of the well casing. If volatiles arc detected above background in the breathing zone during the initial mﬁog_:m‘ the Ed&?:NNozn will be

L,



TETRA TECH, INC.

4213 State Street, STE 100
Santa Barbara, CA 93110

Telephone (805) 681-3100
Telefax (805) 681-3108

GROUNDWATER MONITORING WELL
FIELD DATA LOG SHEET - PURGING

Page Ib of |ﬁ|

MICROPURGE DEDICATED PUMP

DATE QWE‘ é SITE NUMBER
PROGRAM NAME LoMpP TRIP BLANK 1.D. g 3

PURGING DEVICE

SAMPLING DEVICE

MICROPURGE DEDICATED PUMP

MONITORING WELL IDENTIFICATION 2 =M L dd PID READING IN CASING (ppm) (initial) _0.0 (ventedto) _ DD
savris o, _ V2BWIOF s icums 1o cortecrion TIME - /- PID READING IN BREATHING ZONE opm) (iia) — ¥ (uenesto) _ @
STATIC WATER LEVEL (ft btoc) ’WPMP TOTAL WELL DEPTH (ft btoc) 53. V
24 38 oW -
WATER COLUMN (feet) . 2 TUBING DIAMETER (in) SAMPLER'S SIGNATURE J
PUMP & TUBING (V) (L) 0. &7 5V @R& %Q HN \\
e Pump &
Water Dissolved Volume : Flow
Time Activity Level AWMMWV (un mmvom Jom) pH | Turbidity Oxygen Mw.w/wv Color Purged M\“ﬂ%wm Rate
(ft btoc) S NTU) | (mg/L) @© | purged | (LPM)
i1 10 Arrived at well
[ — -N% Begin Purge 0.30

129 28.46| [9.07) B86T |20 39-7| °48 | 18|  closly | D90 /.03 :
132 28.74| 1886 31l Bl 39.0 | 033 | 22| clovely | 180l 207
135 10.9> | (3.88| 7/58B |&71 39.7| 028 78! oy | 220 2.00 g
(3% 29.07| B8 VM |s99 43| 036 | 90| ol | z.69 414 _

ny <9.3¢ | (%78 9090|671 0:23

4.éo| $07

4.6
(4>

Ao :&V\

END PURéGE

/50| $AMPLE

Vacated well

ey

AIRP_Drive\Field WorkiField_Coordination\Forms\Ito042,Field Data Lo

—

Fe+2 (ppm) Taken immediately before sampling,

WATER LEVEL (ft btoc) AT TIME OF SAMPLING: L-.4c m m FILTER LOT # m&. f 0 Q Vv thm % c

Comments:

PARAMETERS FOR WATER QUALITY STABILIZATION

Temperature +1 C (1.8 F) Conductivity + 5%
pH 10.1 Turbidity 5 NTUs

Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles are detected above background in the breathing zone during the initial screening, the breathing zone will be

periodically monitored during purging and sampling activities.
Form number Tt-0-049 (% 05)



4215 St Soeen STE 100 GROUNDWATER MONITORING WELL | voge_hor !

—_—

Telphone (505 651.3100 FIELD DATA LOG SHEET - PURGING

Telefax (805) 681-3108
DATE %\J.\ 0 m \ o€ SITE NUMBER < PURGING DEVICE MICROPURGE DEDICATED PUMP
PROGRAM NAME m 4 M | 4 TRIP BLANK I.D. i*.‘#@ SAMPLING DEVICE MICROPURGE DEDICATED PUMP
MONITORING WELL IDENTIFICATION 2= s\\\nul\ \ PID READING IN CASING (ppm) (initial) IF (vented to) IQ.|°
SAMPLE 1D Vamwll “.oSvEOﬁm L.D./ COLLECTION TIME -/~ PID READING IN BREATHING 2ONE pm) (s — &0 (vemed o) _°°
STATIC WATER LEVEL (ft btoc) 'W'QIE TOTAL WELL DEPTH (f btoc) SH49

WATER COLUMN (feet) N W. @ TUBING DIAMETER (in) W\N SAMPLER'S SIGNATURE

PUMP & TUBING (V) (L) o- % 7 5V(L) lﬁ\

. Pump &
Water Dissolved Volume | Ty Flow
Time Activity Level Q‘unMw:nOv (un H_.Nm Jem) pH | Turbidity Oxygen %dw/.wv Color Purged <M_h__~dmom Rate
(ft btoc) : (NTU) (mg/L) @ | Purged | @TPM)

[6&p | Arrived at well
/ WWN Begin Purge -2

(400 3 43| (R20 (118067 4.7¢| 5.28| 02| Clear |o0.6 | pg2
léo3 2LE(| (279 (1332|412 383 | 334| 7t |  Clerr | p2 | (28 :
[4ob (.77 (78 (1317 69T 3./2 | 2.0 9.8 Clecr | L& | 2,07 3

(o9 31-94| [78°] 11390604 337 (.€0] 9.4 | clemr | 24| 2.76
[616| END puR4E
s <AMPle | —

\IRP_DrivevField_Work\Field_ Coordination\Forms\Tto042,Field_Data L.

{ ¢ VW Vacated well

Fe+2 (ppm) =7 Taken immediately before sampling. PARAMETERS FOR WATER QUALITY STABILIZATION
o o
WATER LEVEL (ft btoc) AT TIME OF SAMPLING: _ 3 [ 96 purerror» _ P VOU 2L bY Temperature - +1 C (1.8 F) Conductivity 5%
—_— pH 10.1 Turbidity 5 NTUs
Comments:

Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles are detected above background in the breathing zonc during the initial screening, the breathing zone will be
periodically monitored during purging and sampling activities.

Form number Tt-0-049 (%/05)



DATE

TETRA TECH, INC.

4213 State Street, STE 100
Santa Barbara, CA 93110
Telephone (805) 681-3100
Telefax (805) 681-3108

OL/0d /06

S

PROGRAM NAME

Bamp

GROUNDWATER MONITORING WELL
FIELD DATA LOG SHEET - PURGING

ITE NUMBER

PURGING DEVICE

TRIP BLANK L.D.

2
b

SAMPLING DEVICE

MONITORING WELL IDENTIFICATION

SAMPLE 1.D. (P!’\ cﬂ

My -12

DUPLICATE

LD./ COLLECTION TIME

~/

—-—

STATIC WATER LEVEL (£t btoc) |\ﬁh TOTAL WELL DEPTH (# btoc)

WATER COLUMN (feet)

fo. 4

098

TUBING DIAMETER (in)

79

38

Page l._l of llh

MICROPURGE DEDICATED PUMP

MICROPURGE DEDICATED PUMP,

PID READING IN CASING (ppm)

PID READING IN BREATHING ZONE (ppm) (initial)

SAMPLER'S SIGNATURE

(initial) __ WO (ventedt0) _O©
o0

(vented to)} °|.°|

PUMP & TUBING (V) (L)

Water Dissolved Volume | Dlmp & | L
Time Activity A%mﬁwv AMMMWV A:imm\nsv pH ammﬂ%« ﬁmwmwmw s Color ?MW& WMW& Amwwwv
]2 08| Arrived at well
1310 | Begin Purge s. th
1390 28.0]| (B} 7490 | $3 .ol | 093 | 489 Clemr 10| J.o2 ke
1318 28-1)| (3.M 7724 [7835] T4 054 |-824 Clear |20 |2.04
322 28. /9] [717] B2 (251 (0.1 | 038 -83.% clear | 3.0 | 50 :
(326 A8.20| [G.2)] T%1% (246 8.)3| 032 | -U2| clerr | 4o | gop _
(330 2829 (938 1949 74 655 | o2o] 9B3| clenr |So|siel |/

133]

END Pm

133¢

SAMPLE —T

Bf0

Vacated well

ARP_Drive\Field_Work\Field_Coordination\Forms\110042,Field Data_Lo;

—

Fe+2 (ppm)

Taken immediately before sampling.

WATER LEVEL (ft btoc) AT TIME OF SAMPLING: Pm .29  FrTErioT #

Comments:

Ato2848U

Temperature

pH 10.1

PARAMETERS FOR WATER QUALITY STABILIZATION
t1 C(1.8F

OosacomSQHua}
Turbidity 5 NTUs _

Note: All water levels and pump depths are measured from the notch in the tor

periodically monitored during purging and sampling activities.

Form number Tt-0-049 (9/05)

p of the well casing. If volatiles arc detected above background in the breathing zone during the initial screening, the breathing zone will be



TETRA TECH, INC.

4213 State Street, STE 100 GROUNDWATER MONITORING WELL page ) of |
Santa Barbara, CA 93110
Telephone (805) 681.3100 FIELD DATA LOG SHEET - PURGING
Telefax (805) 681-3108
DATE QP\Q“\‘N SITE NUMBER 2 PURGING DEVICE MICROPURGE DEDICATED PUMP
PROGRAM NAME m&- Mmp TRIP BLANK 1.D. Y 781 / N / SAMPLING DEVICE MICROPURGE DEDICATED PUMP
MONITORING WELL IDENTIFICATION ps ~ - .\ PID READING IN CASING (ppm) (initial) ___#1= (vented to) E PU
sameLein, VOS5 W N DUPLICATE 1.D. / COLLECTION TIME -/ = PID READING IN BREATHING ZONE (ppm) (initial) —_©s 83 (ventedto) e @
STATIC WATER LEVEL (ft btoc) 286l 1otaL weLL DEPTH (ft btoc) .7
WATER COLUMN (feet) .wlN . * TUBING DIAMETER (in) M\m SAMPLER'S SIGNATURE %\. ﬂ( So ;
PUMP & TUBING (V) (L) 0 .NM 5V(L) |M|NM — \HN. «\
. Pump &
Water Dissolved Volume : Flow
Time Activity Level ew,nnanov (un mmuom\nav pH | Turbidity Oxygen %:W/wv Color Purged Mmﬂw%nm Rate
(ft btoc) &%) | (pmhosiem) (NTU) | (mg/L) © | Purged | CPM)

__ Q 1O Arrived at well
\NV\ Begin Purge 0.50

1224 2646 12.47| 9469 €5 65| 2.99 | 359 | andy 0.9 | [ 14
227 20.6%| [2.40) BIUE 66| (20| 207 | 38.2| hnZy | .80| 2.28 s
1230 28 .85 | /%47 B> (683 (47| L€ (396 | clear | 27p| 3.4
1233 28 68| /98] B4 (58l (3-1 | £33 | 444 | cleap 360\ ¢. ¢
(236 26- 1B (49 7760|604 28 | o35 [ 3o | cleor | 4o 64
37 ZND- PMReE 1

R4D| SAMplE | —

AIRP_Drive\Field_Work\Field_Coordination\F

\NM“ Vacated well

Fet2 (ppm) === _ Taken immediately before sampling. # C. w y PARAMETERS FOR WATER QUALITY STABILIZATION
Temperature *1 C(1.8F) Conductivity + 5%
WATER LEVEL (ft btoc) AT TIME OF SA : .wm. 042 p
’ATER LEVEL (ft btoc) AT TIME OF SAMPLING .wm FILTER LOT # >_ 1 oH 0.1 Tubidity 5 NTUs
Commenits:

Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles are detected above background in the breathing zone during the initial screening, the breathing zone will be
periodically monitored during purging and sampling activities.
Form number Tt-0-049 (5/05)



TETRA TECH, INC.

4213 State Street, STE 100
Santa Barbara, CA 93110

Telephone (805) 681-3100
Telefax (805) 681-3108

o0=/°6/8

GROUNDWATER MONITORING WELL

FIELD DATA LOG SHEET - PURGING

=2

Page IP of IINI

DATE SITE NUMBER PURGING DEVICE MICROPURGE DEDICATED PUMP
PROGRAM NAME b aMp TRIP BLANK LD. .\-W.N.W /i \ Z1! SAMPLING DEVICE MICROPURGE DEDICATED PUMP
MONITORING WELL IDENTIFICATION pS-Aw-2 PID READING IN CASING (ppm) (initialy __ 29 (ventedo) __ 0 'O
SAMPLE LD. Vesay > DUPLICATE 1.D. / COLLECTION TIME <a~w? 4 e&. \ .\ 70D  PID READING IN BREATHING ZONE (ppm) (initial) __ 3> @ (vented to) A
STATIC WATER LEVEL (ft btoc) .’E TOTAL WELL DEPTH (ft btoc) <45.71 ,
WATER COLUMN (feet) L.ﬁ.%. TUBING DIAMETER (in) 3/ ® SAMPLER'S SIGNATURE
PUMP & TUBING (V) (L) o- .Nh 5V(L) E \\
It .Ummmo?na ?:d.v & Flow
Time Activity Awmmwv AMMMWV (o %m\oav pH ,_%w_wqu Nwwwm% Mwsw,wv Color MM%Q Wmmma Amwm@
12 ({ Q Armrived at well
.F\w WIW Begin Purge b. 32 _
Mo 3(:03 | (%o 1248 | 2oy 5.74] 009 | 1Y | Jethrfclomy] 0| |25
4o g 2/.03| (9.0 110G [0y £ O-3] |~/ Yetb/crensr (Vo | o 5>
407 21-03| (923 933 [208] 491 | 05 | 1923 Yefoh/=lear]| 288 | 3.78
/410 2103 [G.22 B4 |78 47| 0631964 Yelo/clestt 384 | £.0§

(4yp

END PURGE

77,

|40

ZAMPLE.

Wy

Vacated well

AIRP_Dnive\Field_Work\Fleld_Coordination\F-orms\ 1 Lo0:

Fe+2 (ppm)

an—

WATER LEVEL (ft btoc) AT TIME OF SAMPLING:

Comments:

Form number Tt-0-049 (%/05)

Taken immediately before sampling.

20-1b

eurersor s _ A IVPLEWAY

PARAMETERS FOR WATER QUALITY STABILIZATION

Temperature *1 C(1
pH +0.1

8F)

Conductivity + 5%
Turbidity S5 NTUs

]

Note: All water levels and pump depths are measured from the notch in the top of the well casing. If volatiles arc detected above background in the breathing zone during the initial screening. the breathing zone will be
periodically monitored during purging and sampling activities.
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2-Methylnaphthalene in Well 2-MW-8
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Figure C-1. Historic Concentrations of 2-Methylnaphthalene in Groundwater from Well 2-MW-8.

The compound has only been detected in groundwater from well 2-MW-8.





